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EXECUTIVE SUMMARY

This Final (100% complete) design submittal meets the requirements of the Statement of Work
Section III.b.3 in that it provides the design of the remedial components and the basis for these
elements. The following paragraphs provide a summary of the design development.

The groundwater interception system will be designed to consist of two components. A cut-off wall
will be used in areas of low hydraulic conductivity to reduce the transfer of groundwater both into
and out of the CERCLA site. It will consist of a low permeability soil-bentonite slurry installed
from two to three feet below ground surface into the top of bedrock, creating a barrier curtain to
groundwater transport. An interceptor trench will be installed in areas of higher hydraulic
conductivity that will allow relatively free flow of groundwater into and through the trench. The
interceptor trench will be constructed of gravel from two to three feet below ground surface to a
level approximately four feet below major sand/gravel seams. Sumps will be installed in the low
points of the interceptor trench and the groundwater will be pumped out of the trench. In some areas,
a combination cut-off wall and groundwater interceptor trench will be used to capture and minimize
dilution. The trench system will roughly run parallel to the East Fork of Mill Creek, effectively
intercepting groundwater flow from the landfill area.

The collected groundwater from the interceptor trench will be discharged to a sanitary sewer located
on site. This sewer transports wastewater to the Upper Mill Creek Waste Water Treatment Plant.
Initial comparison of the anticipated discharge concentration of contaminants with the discharge
criteria for the Butler County Department of Environmental Services (BCDES) indicates that the
extracted groundwater can be discharged without treatment. A permit application has been
submitted to BCDES, and the application is pending. If BCDES does not allow discharge, a backup
system for discharge to the East Fork of Mill Creek has tentatively been designed.

The Statement of Work (SOW) requires an engineered cover system be designed and installed over
the landfill area to reduce precipitation infiltration, control gas migration, and reduce potential for
exposure to contaminated materials. The cover system, or cap, has been designed to achieve these
performance objectives. The SOW provided specific components of construction of the cap;
however, further review during the design indicate some modifications should be made to enhance
constructability and therefore long-term viability of the design.

Based upon analysis of constructability, the burrowing animal protection layer has been deleted and
a program of monitoring and capture will be implemented. The drainage and gas venting layers were
to be constructed of sand according to the SOW. The design calls for use of synthetic geocomposites
to improve drainage performance and reduce the volume of truck traffic into the site. The number
of trucks required to bring in off-site material is also a reason for modifying the clay barrier layer
described in the SOW. The 24-inch-thick, clay layer will be replaced by a Geosynthetic Clay Liner
(GCL) and 18 inches of clay. The thickness of vegetative cover will be modified to provide a
minimum 30-inches of cover over the clay barrier layer for frost protection. Equivalency of these
alternative design elements to those specified in the SOW has been demonstrated.



The SOW also called for certain supporting documentation to be provided as part of the Prefmal
Design submission. Included in this document are a Contracting Strategy Plan, Remedial Action
Work Plan, Cost Estimate for Remedial Action Plan, Quality Assurance Project Plan. Field
Sampling Plan, Health and Safety Plan, Spill Prevention Control and Countermeasure Plan, Air
Monitoring Plan, Contingency Plan, Long-Term Performance Plan, Construction Quality Assurance
Plan, Draft Operation and Maintenance Plan and Project Schedule.
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1.0 INTRODUCTION

This document presents the Final (100%) design of remedial measures for the Skinner Landfill
Superfund Site (Skinner Landfill), located in West Chester, Butler County, Ohio. The following
sections provide general information about the site, site history, and an overview of the structure of
this Remedial Design Report.

1.1 General

This Remedial Design (RD) has been prepared in accordance with the Administrative Order on
Consent (AOC) for the Skinner Landfill Site between the United States Environmental Protection
Agency (U.S. EPA) and the Skinner Landfill PRP Group, dated March 29, 1994. The AOC,
Statement of Work (SOW), and attachments present the selected remedial actions for the site and
the requirements for design of the selected remedies. The RD has been prepared to provide details
and construction requirements to allow for implementation of the remedial actions.

The remedial design as outlined in the SOW consists of several parts. These are:

a. Fencing
b. Institutional Controls
c. Landfill Cover
d. Downgradient Groundwater Control
e. Upgradient Groundwater Control
f. Soil Vapor Extraction
g. Monitoring and Testing of:

1. Groundwater,
2. Surface water,
3. Air,
4. Compliance Boundaries,
5. Radiological Monitoring, and
6. Soil and Wastes.

Many of these elements have been covered in separate submittals. Fencing was installed in 1993
and is currently being maintained through bi-weekly inspections. Pursuant to the December 9. 1992
Unilateral Administrative Order, monitoring and testing of the groundwater and surface water has
been conducted as part of the Interim Remedial Measures (IRM) and will continue in accordance
with an approved Work Plan. The IRM groundwater monitoring program has been conducted
quarterly at six wells since July 6, 1993. Results have indicated sporadic and spatially variable
detections of contaminants. Surface water sampling was conducted between April 1994 and April
1995. The purpose of the surface water sampling was to establish background conditions of the East
Fork of Mill Creek. Also in accordance with the requirements of the AOC, a RD Work Plan for
completion of these activities was prepared by the PRP's on August 25, 1994 and approved by the
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United States Environmental Protection Agency (U.S. EPA) on September 23, 1994. A report
evaluating the feasibility of SVE was submitted to U.S. EPA, on September 6, 1995. U.S. EPA
agreed with the finding of that report, that SVE is not a viable process at the Skinner Landfill site.

The SOW required the performance of certain site investigations. These investigations were the
Groundwater Design Investigation (GWDI) and Contaminated Soils Design Investigation (CSDI).
U.S. EPA approved the GWDI and CSDI Reports on June 27, 1995, and these two documents are
incorporated into the RD by reference.

This Final Remedial Design report consists of several primary design elements. The first element
of the design is downgradient groundwater control via installation of a groundwater interception
system. The second element is the controlled discharge of the collected groundwater. The third
design element is a landfill cover that meets or exceeds the substantive requirements of RCRA
Subtitle C. A fourth part of this remedial design is the generation of supporting plans, including a
a quality assurance project plan, a field sampling plan, a health and safety plan, a spill prevention
control and countermeasure plan, an air monitoring plan, a contingency plan, a long term
performance plan, and an institutional controls strategy.

1.2 Site Location and Description

The Skinner Landfill Site is located approximately 15 miles north of Cincinnati. Ohio near the City
of West Chester. Butler County, Ohio, Township 3, Section 22, Range 2. The site is located along
Cincinnati-Dayton Road as shown in Figure 1.1. The site is bordered on the south by the East Fork
of Mill Creek, on the north by wooded, inactive land, on the east by Consolidated Railroad
Corporation (Conrail) right-of-way, and on the west by Skinner Creek.

The site is located in a highly dissected area that slopes from a till-mantled bedrock upland to a
broad, flat-bottomed valley that is occupied by the main branch of Mill Creek. Elevations on the site
range from a high of nearly 800 feet above mean sea level (MSL) in the northeast to a low of 645
feet near the confluence of Skinner Creek and the East Fork of Mill Creek. Both Skinner Creek and
the East Fork of Mill Creek are small, shallow streams. Both of these streams flow to the southwest
from the site toward the main branch of Mill Creek. A third on-site stream. Dump Creek, borders
the former landfill on the east; this creek is intermittent and flows south into the East Fork of Mill
Creek. Three shallow ponds are also located on the site.

Though the Skinner property is comprised of approximately 78-acres of hilly terrain, only a portion
of the site is subject to remedial action. As per the Statement of Work, the remedial action area is
generally limited to a fenced area established under the December 9, 1992 Unilateral Administrative
Order (UAO) relating to the first operable unit for the site. Throughout this report the remedial
action work will refer to this fenced portion of the site.
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1.3 Site History and Background

The property was originally developed as a sand and gravel mining operation, and was subsequently
used as a landfill from 1934 to 1990. According to U.S. EPA, materials deposited at the site include
demolition debris, household refuse and a wide variety of chemical wastes. The waste disposal areas
include a now-buried waste lagoon near the center of the site and a landfill. According to U.S. EPA
studies, the buried lagoon was used for the disposal of paint wastes, ink wastes, creosote, pesticides,
and other chemical wastes. The landfill area, located north and northeast of the buried lagoon,
received predominantly demolition and landscaping debris.

In 1976, the Ohio EPA (OEPA) initiated an investigation of the site in response to reports of a black
oily liquid that was observed during a fire call to the site. Before the OEPA could complete the
investigation, the landfill owners, the Skinners, covered the lagoon with a layer of solid waste and
other debris. Mr. Skinner further dissuaded the OEPA from accessing the site by claiming that nerve
gas, mustard gas and explosives were buried in the landfill. The OEPA requested the assistance of
the U.S. Army after obtaining this information. Mr. Skinner later retracted his statements concerning
buried ordnance, and a records review performed by the Army in 1992 revealed no evidence of
munitions disposal at the site.

In 1982 the site was placed on the National Priority List by the U.S. EPA based on information
obtained during a limited investigation of the site. The investigation indicated groundwater
contamination had occurred as a result of the buried wastes. In 1986 a Phase I Remedial
Investigation (RI) was conducted that included sampling of groundwater, surface water, and soil as
well as a biological survey of the East Fork of Mill Creek and Skinner Creek. A Phase II RI was
conducted from 1989 to 1991 and involved further investigation of groundwater, surface water, soils
and sediments. A Baseline Risk Assessment and Feasibility Study were completed in 1992. The
Record of Decision (ROD) was signed on June 4, 1993.

The field investigations have revealed that the most contaminated media at the site is the soil from
the buried waste lagoon. Lower levels of contamination were also found in soils on other portions
of the site and in the groundwater, and very low levels were found in the sediments of East Fork of
Mill Creek, Skinner Creek, and the Duck and Diving Ponds. Migration of the landfill constituents
has been limited, and the Phase II RI concluded that there had been no off-site migration of landfill
constituents via groundwater.

1.4 Remedial Design Report Organization

There are three primary elements to the design: groundwater interception, groundwater treatment,
and landfill cover. Because each of these functions is considered a unique operation, the report is
broken into separate sections. Each section is considered a self-contained unit, with separate design
discussion, element description, installation and operation methodologies, drawings, and supporting
documentation. This is done to allow separate preparation of bid and contract documents for each
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of these units. Section 2.0 provides the groundwater. interception system design. Section 3.0 the
groundwater treatment design, and Section 4.0 the landfill cover design.

To support these design elements, the SOW specified certain additional documents be included in
the RD. Section 5.0 describes the overall contracting strategy to be used for implementation of the
RA. Section 6.0 is a Remedial Action Work Plan that brings together all the design elements into
a cohesive site implementation plan. Section 7.0 provides a cost estimate for Remedial Action.
Section 8.0 consists of the revised Site Management Plans that were first developed as part of the
Work Plan for Remedial Design. These documents include the QAPjP, FSP, HASP, and SPCC,
AMP, Contingency Plan, and LTPP. Section 9.0 provides discussion of the Long Term Site
management operations that will be conducted during the RA and after the remedial measures are
in place. Finally, Section 10.0 provides information on the operation of the facilities.

In case of conflict between the specifications, drawings and text of this Remedial Design Report, the
hierarchy of control shall be as follows:

1. Specifications.
2. Drawings.
3. Text of this report.
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2.0 GROUNDWATER INTERCEPTION SYSTEM DESIGN

This section describes the components of the groundwater interception system design. For clarity,
"cut-off wall" refers to the low permeability barrier that will be installed to impede the flow of
groundwater. "Interceptor trench" refers to a high permeability zone that will be installed to collect
the groundwater. The term "trench" by itself refers to the cut-off wall, interceptor trench, or a
combination thereof.

2.1 Summary of Preliminary Investigations and Data

The Groundwater Design Investigation (GWDI) activities had four major objectives with respect to
groundwater interception:

to confirm the stratigraphy along the proposed trench alignments;
to determine the most feasible alignment for the trench;
to determine the type of trench that is applicable to the remedial action, and;
to determine the anticipated (estimated) flow from the interceptor trench.

The GWDI found that the stratigraphy consists of fill and/or glacial till at the surface, with layers
or lenses of sand/gravel interspersed beneath the upper layer of till, and a second layer of glacial till
which is situated above the bedrock. Along the trench alignment the depth to bedrock ranges from
10 to 40 feet (Drawing 2.3).

Several alternatives were evaluated in the GWDI. Among the alternatives were trench alignment,
type of trench, and methods of groundwater interception and collection. The trench methods
recommended were a combination of an interceptor trench and a cut-off wall. The cut-off wall was
recommended in areas of relatively low groundwater flow, and the interceptor trench in those areas
where higher groundwater flow was expected. Due to the variability of the stratigraphy, it was
recommended that both trench types be installed using the slurry wall method of construction. .

The flow rate from the trench is expected to vary with time. The initial drawdown of water within
the interceptor trench will create relatively high gradients that will produce inflow estimated at
11,000 gpd (as defined in the GWDI). As the zone of influence of the trench expands (reducing
gradients) and the water in "storage" above the eventual steady-state groundwater surface is depleted,
the flow rate will decline. The estimated inflow rate at steady state is 454 gpd.

2.2 ARAR's and Permit Requirements

The following section is a brief discussion of the Federal and State Applicable or Relevant and
Appropriate Requirements (ARAR's) for the Skinner Landfill Remedial Design/Action, as it relates
to the groundwater interception system.
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2.2.1 Federal ARAR's

Federal ARAR's for the Skinner Landfill are found as Table 3 in the Record of Decision (ROD).
Under Federal ARAR's, the only requirement applicable to the trench design is to comply with the
substantive requirements of a NPDES permit for stormwater discharge. Methods to achieve
compliance with this ARAR are described below in Section 2.2.2.

2.2.2 State ARAR's

State ARAR's are found as Attachment 3 to the Statement of Work. Implementation of the trench
system is subject to and meets several of these ARAR's.

Ohio Administrative Code (OAC) 3745-1-05, A, B and C is the OEPA policy for antidegradation
of surface water. Additionally, 40 CFR Parts 122, 123, 124 and Section 402(p) of the CWA require
substantive compliance with the requirements of the NPDES permit for stormwater discharge.

With respect to impacting the waters of the state, the trench will be installed to cut-off and collect
groundwater before it can reach the East Fork of Mill Creek or migrate off-site. The trench is
designed to intercept potentially contaminated groundwater from the area of the landfill and buried
lagoon. During the construction process, diversion berm(s) will be utilized to prevent surface water
and trench construction materials from flowing into the East Fork of Mill Creek from the area where
the trench is being constructed. Additionally, other appropriate erosion and sedimentation control
measures, such as silt fences and straw bales, will be utilized during the construction process. It is
not anticipated at this time that there will be any point source discharge locations from the trench
construction area. The erosion and sedimentation control effort will be monitored through the
surface water monitoring activities.

OAC 3745-54-92 through 99 describe the groundwater protection standard, point of compliance,
compliance period, and monitoring requirements, all of which are indirectly relevant to the trench
system in that the trench is designed to achieve these criteria. To address these regulations, a long-
term performance plan has been prepared and will be implemented for the area downgradiem of the
trench as part of the remedial action.

OAC 3745-55-14 requires all equipment that will be utilized on site to be decontaminated before
leaving the site. Thus, the potential for off-site impact will be eliminated. A decontamination station
is being incorporated into the design effort. All vehicles that come in contact with contaminated
soils or waste will be required to be processed through the station prior to leaving the site.

2.3 Design Approach and Requirements

The objective of the trench design, in accordance with the SOW. is to prevent the discharge of
contaminated <iround\vater from the landfill and buried lasoon area into the East Fork of Mill Creek.
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The intercepted groundwater will be removed and pumped to the Butler County Department of
Environmental Services (BCDES) sanitary sewer at the western end of the trench. This section will
focus on the design of the cut-off wall, the interceptor trench, the groundwater removal system and
the force main to its connection with the sanitary sewer line.

2.3.1 Concept

The hydraulic conductivity of the soils along the trench alignment varies considerably. In
recognition of this variability, the predesign investigation report recommended the use of two types
of trenches, a cut-off wall and an interceptor trench. The trenches are used singularly or in
combination, as discussed in the GWDI, depending on the hydraulic conductivity of the soil and the
relationship between the elevation of the creek bed and the bedrock elevation along the trench
alignment.

The cut-off wall will be used in areas that have low hydraulic conductivity. Additionally the cut-off
wall will be used in combination with the interceptor trench in areas where there is high hydraulic
conductivity and the potential exists for the interceptor trench to draw water from the creek. The
interceptor trench alone will be utilized in areas of high hydraulic conductivity, or in areas where the
bedrock elevation along the trench alignment is above the creek elevation.

By utilizing the trenches and walls singularly or in combination, groundwater movement from the
landfill will be intercepted prior to reaching the East Fork of Mill Creek. The cut-off wall will serve
as a dam to prevent flow of water to or from the creek, and also prevent groundwater from flowing
under the creek. The interceptor trench will serve to collect the groundwater flow. Once in the
interceptor trenches, groundwater will be directed to sumps (within the trench) from which the water
will be removed and conveyed to the sanitary sewer.

2.3.2 Plan

The trenches will be installed along a line approximately parallel to the creek as shown in Drawing
2.6. The trench will initiate at a point forty feet inside of the fence on the east end and follow the
creek alignment westward for the majority of the trench length. As the trench system passes the
knob where the lagoon is located, it will begin to more closely follow the base of the hill and move
further away from the creek (to the north).

The cut-off wall, which extends from station 3+75 for approximately 975 feet to the west end of the
trench (see Drawing 2.6), will be utilized in areas where the soil cross section has demonstrated a
low permeability; that is, where the groundwater flow is expected to be relatively minimal. The cut-
off wall will also be used in areas where the surface water elevation of the creek is above the
interceptor trench bottom. The cut-off wall in these areas is intended to eliminate the potential for
drawing water from the creek toward the trench alignment during water removal operations.
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Additionally, it provides added protection against groundwater migrating under the creek and off-
site, as the cut-off wall extends to the bedrock.

The interceptor trench will be used in areas where the soil cross section has demonstrated a high
hydraulic conductivity; that is, where the groundwater flow is expected to have a moderate to high
flow rate. The interceptor trench will allow flow from the soil cross section into the trench and will
convey the flow to a sump for pumping/removal.

The trench design includes three stretches of interceptor trench. The first stretch extends from the
east end of the trench approximately 375 feet to the west. The second stretch of interceptor trench
extends from station 5+42 for approximately 160 feet to the west. The last stretch extends from
approximately station 10+50 for approximately 295 feet to the west end of the trench.

The interceptor trench extends to the depths shown on the drawings in order to intercept the major
sand/gravel seems. At the east end of the interception system the interceptor trench extends to the
bedrock.

The pumping system for the removal of groundwater from the interceptor trench will be capable of
pumping water, from a sump located in each of the three interceptor trenches, to the sanitary sewer
line that runs along the East Fork of Mill Creek. Pumps are sized to have the capability of pumping
groundwater to the discharge point when all three pumps are operating or when only one pump is
operating. Calculations for the various cases are shown in Appendix 2-1.

Groundwater collection/transmission lines will run at varying depths beneath the ground surface
(below frost depth, at a minimum of 30 inches) approximately parallel to existing contours. These
lines will be located on the landfill side of the trench, approximately six (6) feet north of the
trenches, so that any leakage from the lines will flow into the trench or be contained by the cut-off
wall.

2.3.3 Basis

The anticipated flow rates along the trench as estimated in the GWDI report are shown in Table 2.1.
It is anticipated that the zone of influence for the groundwater along the trench will be very narrow
at the start up of the system. As the system operates, the zone of influence will extend. Information
in the GWDI indicates that the zone of influence will ultimately extend up to 400 feet from the
trench.

This estimate is based on a relatively continuous drawdown of the water in the trench. By relatively
continuous, it is meant that the system will be operable at all times, but will be designed to operate
within certain water levels in the trench. This will be done to avoid pump motor burnout and to
provide cycle times for the pumps that fall within the manufacturer's recommendations.
Additionally, this type of operation will allow for system operation under varying flow rates over
the life of the project, by the adjustment of the level controls.
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The purpose of installing cut-off walls in the low groundwater flow areas of the trench is to contain
the groundwater and force it to flow toward the areas of higher hydraulic conductivity. Additionally,
the cut-off wall will prevent draw-in of water from the adjacent creek. To accomplish this the cut-off
wall will have a maximum hydraulic conductivity of 1 x 10"6 cm/sec and a minimum thickness of
two (2) feet. This permeability represents at least an order of magnitude reduction in permeability
compared to the lowest hydraulic conductivity calculated in the high flow cross sections. As
compared to the sand/gravel seams in the stratigraphy, which are considered to be the major
pathways for the groundwater flow, the cut-off wall(s) will have a hydraulic conductivity two to
three orders of magnitude less than the sand/gravel seams. The cut-off walls will extend down to
the bedrock, thus presenting a 1 x 10'6 cm/sec permeability "curtain" over the entire cross section
height.

The interceptor trench will be installed in the areas of higher hydraulic conductivity. The interceptor
trench will accept flow from the area upgradient of the trench, including flow from the sand/gravel
seams that extend across the areas where cut-off walls are employed.

The interceptor trench consists of material that has a minimum hydraulic conductivity of 1 x 10~2

cm/sec. The trench will present a pathway for groundwater flow that is more permeable, by at least
two orders of magnitude, than the sand/gravel seams that transport the flow to the trench area. The
bottom of the collection trench will slope to a sump, where the groundwater will be removed and
pumped to the discharge point. The trench will extend to'a depth of approximately four feet below
the sand/gravel seams (Drawing 2.3 and 2.5).

2.3.4 Performance Requirements

The purpose of the groundwater collection system is two fold; namely, to collect potentially
contaminated groundwater for treatment, and to prevent the migration of contaminated groundwater
from reaching or going beneath the East Fork of Mill Creek. A monitoring program as described
in the Field Sampling Plan (FSP) has been developed that will measure groundwater quality between
the trench and the creek. The effectiveness of the trench will be determined by comparing the long
term groundwater quality south of the trench with the modified Table 1 Trigger Levels from the
GWDI as described in the Long-Term Performance Plan (LTPP). It is stressed that the focus will
be long term water quality as the construction activity will likely have a short-term impact on the
groundwater flow in the area of the trench. Additionally, as there have been some "hits" along the
trench alignment, it is anticipated that a minor amount of contamination will be found in the area at
the time of the installation of the trench.

2.4 Design Elements Description

The following discussion outlines the key aspects of the groundwater collection and removal system.
The scope of this section terminates at the discharge of the collected water into the sanitary sewer.
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An earthen (clay) cap is identified on each trench to provide a surface for site traffic and to seal the
trench and cut-off wall. The cap will extend beyond the trench on both sides. Earthen fill over the
trenches will further protect against surface water in-flow to the trenches and protect the trenches.
The force main is designed to withstand an over burden of approximately 9 feet (3' depth of pipe plus
6' of fill), at the deepest point, with a factor of safety of 1.5, to account for the maximum depth of
the force main plus fill at the toe of slopes. Calculations indicate that the actual factor of safety is
greater than 9.

The separation of the two trench types, where both trench types occur, will be approximately fifteen
(15) feet on center. Both trenches will be constructed using slurry trench methods. The slurry is
designed to be of a consistency to maintain the trench side walls such that there is minimal sloughing
of the material adjacent to the trench. Additionally, once the collection trench is completed, the
trench material approximates the strength of the material surrounding the trench. Thus, spacings less
than the fifteen (15) feet on center spacing identified are possible. The fifteen (15) foot spacing was
selected based on construction practices typically used, the space constraints at the site and
acceptable practice within the industry.

2.4.1 Cut-OffWall

The cut-off wall will consist of a low permeability layer approximately two feet thick. The wall will
extend from two to three feet below the ground surface down to and keyed into the bedrock. The
hydraulic conductivity of the wall will be less than or equal to 1 x 10~6 cm/sec. The wall will consist
of a soil bentonite slurry that will solidify to provide the required permeability. The top of the wall
will be capped with clay to provide a surface for site access and to protect the cut-off wall.

2.4.2 Interceptor Trench

The interceptor trench will be a vertical high permeability zone approximately two feet wide. It will
intercept groundwater flow through all soils in its cross section, predominantly the sand/gravel
seams. The interceptor trench will extend from 2 to 3 feet below the ground surface to
approximately 4 to 5 feet below the lowest significant sand/gravel seams. Where the bedrock is
shallow, as it is at the east end of the trench alignment, the trench extends to bedrock. In general the
hydraulic conductivity of the trench will be greater than 1 x 10"2 cm/sec allowing for minimal
deviations. The trench will be constructed of granular material with gradation to achieve or exceed
the desired permeability. The granular material will be wrapped in a geotextile filter fabric to
prevent fines from the surrounding soil and the sand/gravel seams from entering the material and
lessening the permeability of the trench section (see Calculations in Appendix 2-1). The geotextile
is installed such that there is sufficient overlap of the material to avoid gaps, and with sufficient
tension such that folds are minimized.

The trench will be constructed utilizing the slurry trench method of construction. The slurry used
will be a bio-polymer slurry. This bio-polymer slurry can be degraded by additives provided after
the construction is complete. The residue left will not clog the trench and is non-hazardous in
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characterization. The extraction wells and the observation wells will be installed within the trench
as construction of the trench progresses. No additional excavation will be required for the wells with
the exception of excavation required to set the manholes and force main.

The geotextiles will be selected based on the Gradient Ratio (Clogging) Test. This test gives an
indication of the gradient across a geotextile, based on the level of fines (<#200 sieve) in the adjacent
soil. Some "clogging" of the geotextile is desired, as that is an indication that the geotextile is
functioning to minimize the amount of fines that reach the drainage material. A gradient ratio of less
than 3 will be identified in the remedial design specifications. A clay cap will be installed over the
top of the granular section to prevent surface water from entering the trench.

The bottom of the interceptor trench will slope toward a low point of the trench to allow for
groundwater removal at one point for each stretch of interceptor trench. The depth of the trench will
vary, as shown on Drawing 2.6, in order to intercept the major sand/gravel seams and to
accommodate a slope at the bottom of the trench. Some adjustment of the trench bottom will be
required to accommodate conditions encountered (depth to bedrock, topography, etc.) in the field.

In the area from station 0+00 through approximately 3+80, an interceptor trench is identified. In this
area, the primary sources of groundwater flow are the sand and gravel seams. These seams occur
approximately five (5) to seven (7) feet above the base of the interceptor trench. The trench drainage
material will have a permeability of 1 x 10'2 cm/sec. These two factors will cause the trench to be
the predominant means of flow of the groundwater. Additionally, the pump will be designed to
operate such as to minimize the level of water within the trench.

For the two interceptor trench sections that are in combination with the cut-off wall, the interceptor
trench extends to a depth approximately four feet below significant sand/gravel seams. These two
sections also have extraction wells at their low points. The extraction wells are located at the end
of the interceptor trench closest to the west end of the trench.

2.4.3 Pumping System

Groundwater extraction points (wells) will be installed at the sump location of each interceptor
trench. The wells will have down hole, submersible pumps rated at 25 gpm at 55 feet TDH
(calculations are shown in Appendix 2-1). The pump discharge will be a 2" discharge line. The
discharge line will extend to a point +/-3 feet below grade and tie into the force main at that elevation
to prevent possible freeze-up. A manhole will be set at this location to facilitate access for control
valves and to access the extraction well. The manholes are relatively remote and will be used for
access to the extraction wells and associated equipment. As such, handholds will be provided in
order to facilitate access and eliminate the need to carry step ladders to the manhole locations. The
pumps will be cycled to maintain the water level in the trench within a predetermined range as
shown on the Drawings. The pumps will be sized as previously discussed to pump the groundwater
to the treatment location. The pumps may operate individually or in any combination.
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2.4.4 Piping System

The piping system from the groundwater extraction wells to the treatment system will be installed
on the north side of the interceptor trench. The line will be run approximately 30 inches deep to
provide protection against frost. The force main will be constructed of 2 inch diameter High Density
Polyethylene (HDPE). Pump timers will be installed to record the accumulated run time for each
pump. The run times for the pumps will be recorded at the time of O&M visits. These pump times
will then be converted into flows, based on the capacity of the pumps. Calculated flows will be
periodically compared to measured flows (per the O&M Manual) to verify that the system is intact.
Variations in these flows will be dealt with in accordance with the O&M Manual.

The sanitary sewer connection will be located near the west end of the trench. The manhole to be
used to access the sanitary sewer is south of the trench, or outside the containment of the trench.
Therefore, the pipe must "cross" the trench to reach the sewer. Where the piping runs from the north
side of the trench to the sanitary sewer, it will be run approximately perpendicular to the trench. The
force main will be encased in a containment pipe for all runs south of the trench. The containment
pipe will slope to an inspection manhole that will have a level indicator. The indicator will trigger
an alarm when the liquid level reaches a predetermined point. The manhole is designed in
conformance with the Ten States Standards used by BCDES.

The piping system and the pumps are designed to handle a maximum daily flow of approximately
25,000 gallons per day or an instantaneous flow of 25 gpm per pump or 75 gpm (with all three
pumps operating) total. This affords a factor of safety of 2.0 over the maximum anticipated flow rate
identified in the GWDI report. The piping/pump system is designed to maintain a minimum velocity
of 2.5 feet per second during operation.

2.4.5 Instrumentation and Control

The pumps will be controlled by means of high and low liquid level indicators. The pump will turn
on when the liquid in the trench/extraction well reaches the high level indicator. Pumping will
continue until the liquid level reaches the low level float. As an alarm condition, a high level
detection device will be positioned above the high level float. If the liquid level in the trench reaches
this point, a signal will be transmitted to the control panel identifying an alarm condition. The signal
will be processed and a call initiated to a pre-established phone number with a recorded message
identifying the location of the problem, such as: "high level at pump number 1". In addition to the
locational message, the date and time will be recorded.

For the extraction wells, the control panels will be contained in the manhole enclosure at the top of
the well. A central control panel will be located in the vicinity of the west end of the trench.

ecc/gp/95d7:680.skn 12 May 20. 1996



Skinner Landfill Superfund Site
Final 100% Remedial Design Report

2.4.6 Layout

The general alignment of the trench is from east to west along the East Fork of Mill Creek. The
trench runs along the creek approximately 20 feet to the north of the northern creek bank. This
distance will allow for construction activities and vehicular access between the creek and the trench
after construction is complete. Toward the west end of the trench the distance from the creek
increases, as the trench follows the toe of the slope. The overall length of the trench is approximately
1355 feet.

The east end of the trench consists of an interceptor trench. The remainder of the trench has a cut-off
wall, with two stretches of interceptor trench in conjunction with the cut-off wall along the
alignment.

In the area where the East Fork of Mill Creek makes a sharp bend, there has been some bank erosion.
The erosion of the bank in the area of GW-54 (approximately between stations 5+00 and 7+00) has
slowed as it has progressed to the till layer. The horizontal distance from the stream bed to the
trench is approximately 23 feet. Based on this information, the trench as designed will not be in
immediate danger from erosion. However, there is a possibility that a monitoring well will be
required in the vicinity. Therefore, the bank will be stabilized as indicated on the drawings.

2.4.7 Specifications

The specifications are included in Volume III of this submittal.

2.5 Constructabiliry Evaluation

Based on past experience, knowledge of the site conditions and conversations with contractors; the
following methods and sequencing of construction are proposed.

2.5.1 Methods

Based on the soil properties and the variable stratigraphy for the site, it is proposed that the trenches
be constructed using the slurry trench method of construction.

2.5.2 Sequencing

It is recommended that the sequencing of the major activities of the trench construction be as
follows:

the collection trenches,
the cut-off wall, and
the force main.
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This sequencing is based on the potential that when the cut-off wall is constructed, groundwater
elevations behind the wall will rise. The higher groundwater may cause potential problems for the
construction of the collection trench. The force main is sufficiently shallow that the groundwater
should not be a problem. Note that the force main "crossing" will be installed at the time of the
trench installation.

2.5.3 CQA

A Draft Construction Quality Assurance Plan (CQAP) is included in Volume IV of this submittal.

2.5.4 Stormwater Management

A diversion berm will be constructed prior to construction in order to contain slurry materials.
Additionally, an erosion and sedimentation control plan has been prepared to minimize the impact
on the East Fork of Mill Creek. Section 4.5.3 of this design report and Drawing 4.3 give a further
description of the erosion and sedimentation controls.

2.5.5 Schedule

A milestone construction schedule is attached as Figure 5.1.

2.5.6 Cost Estimate

A Capital and O&M Cost Estimate is included in Section 7.0 of this submittal.
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Table 2.1

Skinner Landfill - Groundwater Remedial Design Investigation
Groundwater Flow into Trench

Unit length GW Well Hydraulic Influenced
of Trench Zone Conductivity Thickness

X K H
Station (ft) fcpd/sQ (ft)

0+50 100 GW50 0.31 10
14-50 100 GW50 0.31 22
2+50 100 GW52* 0.31 16
3+50 50 GW52 0.03 21
4+50 No Collection Trench from Stntion 3 1 00 lo Slation 6+50
5+50 Add 50 ft. on either side to be conservative
6+50 100 GW53 1.19 10
7+50 100 GW54* 1.19 15
8+50 100 GW54* 1.19 10
9+50 100 GW54* 1.19 7

10+50A 100 GW56* 1.19 5
11+50A 100 GW56 3.43 2
12+50A 100 GW57* 3.43 5
13+50A 100 GW57 1.19 4

Iteration //I
Initial

Length of Collected
Influence Flow

L Q
(ft) (Rpm)
5 0.22
5 1.04
5 0.55
5 0.05

5 0.83
5 1.86
5 0.83
5 0.40
5 0.41
5 0.19
5 1.19
5 0.26

Total (gpin) 7.8

Total (gpd) 11,276

Iteration //2
Mid-term

L Q
(ft) (Bpm)
15 0.07
15 0.35
15 0.18
15 0.02

15 0.28
15 0.62
15 0.28
15 0.13
15 0.14
15 0.06
15 0.40
15 0.09

gpin 2.6

Kpd .3,759

Iteration #3
Long term

L ' Q
(ft) (Rpm)
25 0.04
25 0.21
25 0.11
25 0.01

25 0.17
25 0.37
25 0.17
25 0.08
25 0.08
25 0.04
25 0.24
25 0.05

gpni 1 .6

gpd 2,255

Iteration #4
Long term

L Q
(ft) (Rpm)
100 0.01
100 0.05
100 0.03
100 0.00

100 0.04
100 0.09
100 0.04
100 0.02
100 0.02
IQn o.Ol
100 0.06
100 0.01

gpin 0.4

gpd 564
Noles:

Vnlncj K, A 11 sclcclcil per 10(1 II i l n l i i m i i i £ usinc

closest well K value and measured 11

• Plow calculations used higher value from adjacent well

Tor more conservative approach
A Trench flow is from two(boUi) sides, therefore

flow quantity was doubled

Flow Projection by Monitoring Well Zone (gpd)
GW50
GW52
GW53
GW54
GW56
GW57

1,810
860

1,190
4,451

86°

603
287
397

1,484
, 290

2,09. / 699

362
172
238
890
174
419

91
43
60

223
43

105
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Client:
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headlc alculation Form

Design Flow Rate. M 0.04
Pipe: HDPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #1
EW-1 Pump Only

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value gpm in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 toEW-2
Wye
Piping, EW-1 toV/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 toMH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

HfTL
ft/1 00ft

1.8236

1.8236

1.8236

1.8236

1.8236

1.8236

1.8236

1.8236

1.8236

1.8236

Vel
ft/sec

3.0640
3.0640

3.0640

3.0640

3.0640
3.0640

3.0640

3.0640
3.0640

3.0640
3.0640

3.0640
3.0640

3.0640

3.0640

V2/2g
ft

0.1458
0.1458

0.1458

0.1458

0.1458
0.1458

0.1458

0.1458
0.1458

0.1458
0.1458

0.1458
0.1458

0.1458

0.1458

Hloss
ft

0.2097
0.1662
0.0487
0.0547
0.0831
0.0365
0.0831
0.0365
0.2770
0.0437
5.9268
0.0350
3.8296
0.1254
0.0554
6.4738
0.1254
0.0350
0.8024
0.1254
0.0146
0.0912
0.1254
1.2765
0.1458

Total Head Loss, ft 20.2267
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Client:
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headloss Calculation Form

Design Flow Rate. M 0.04
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #2
EW-l,EW-2
Pumping

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value eom in
Extraction Well riser
T-BranchFlow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 to EW-2
Wye
Piping, EW-1 to V/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

30
30
30
30
30
30
30
30
30
30
30
30
60
60
60
60
60
60
60
60
60
60
60
60
60

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

H&L
ft/1 00ft

1.8236

1.8236

1.8236

1.8236

1.8236

6.5741

6.5741

6.5741

6.5741

6.5741

Vel
ft/sec

3.0640
3.0640

3.0640

3.0640

3.0640
3.0640

3.0640

6.1281
6.1281

6.1281
6.1281

6.1281
6.1281

6.1281

6.1281

V2/2g
ft

0.1458
0.1458

0.1458

0.1458

0.1458
0.1458

0.1458

0.5831
0.5831

0.5831
0.5831

0.5831
0.5831

0.5831

0.5831

Hloss
ft

0.2097
0.1662
0.0487
0.0547
0.0831
0.0365
0.0831
0.0365
0.2770
0.0437
5.9268
0.0350

13.8057
0.5015
0.2216

23.3382
0.5015
0.1400
2.8926
0.5015
0.0583
0.3287
0.5015
4.6019
0.5831

Total Head Loss, ft 54.9769
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Client:
Location:
Project
Project N(

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headless Calculation Form

Design Flow Rate. M 0.04
Pipe: HDPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #3
EW-l,E\V-2,
EW-3 Pumps On

Item Segment
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 toEW-2
Wye
Piping, EW-1 toV/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 toMH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Invert Elev CorK
ft Value

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

Flow,
enm

30
30
30
30
30
30
30
30
30
30
30
30
60
60
60
60
60
60
90
90
90
90
90
90
90

Inside Dia
in

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

Hf/L
ft/1 00ft

1.8236

1.8236

1.8236

1.8236

1.8236

6.5741

6.5741

13.9190

13.9190

13.9190

Vel
ft/sec

3.0640
3.0640

3.0640

3.0640

3.0640
3.0640

3.0640

6.1281
6.1281

6.1281
6.1281

9.1921
9.1921

9.1921

9.1921

V2/2g
ft

0.1458
0.1458

0.1458

0.1458

0.1458
0.1458

0.1458

0.5831
0.5831

0.5831
0.5831

1.3120
1.3120

1.3120

1.3120

Hloss
ft

0.2097
0.1662
0.0487
0.0547
0.0831
0.0365
0.0831
0.0365
0.2770
0.0437
5.9268
0.0350

13.8057
0.5015
0.2216

23.3382
0.5015
0.1400
6.1244
1.1283
0.1312
0.6959
1.1283
9.7433
1.3120

Total Head Loss, ft 65.7728

HEADLS1 .WK4.05/17/96 Prepared by Date_^_ Infr Checked by . Date



Client:
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

iVdraulic Headlo. jlculatfon Form

Design Flow Rate. M 0.04
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #1
EW-1 Pump Only

Invert Elev CorK Flow, Inside Dia
Item Segment ft Value eom in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 to EW-2
Wye
Piping, EW-1 to V/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

mi
ft/1 00ft

1.3015

1.3015

1.3015

1.3015

1.3015

1.3015

1.3015

1.3015

1.3015

1.3015

Vel
ft/sec

2.5534
2.5534

2.5534

2.5534

2.5534
2.5534

2.5534

2.5534
2.5534

2.5534
2.5534

2.5534
2.5534

2.5534

2.5534

V2/2g
ft

0.1012
0.1012

0.1012

0.1012

0.1012
0.1012

0.1012

0.1012
0.1012

0.1012
0.1012

0.1012
0.1012

0.1012

0.1012

Hloss
ft

0.1497
0.1154
0.0338
0.0390
0.0577
0.0260
0.0577
0.0260
0.1924
0.0304
4.2299
0.0243
2.7332
0.0871
0.0385
4.6204
0.0871
0.0243
0.5727
0.0871
0.0101
0.0651
0.0871
0.9111
0.1012

Total Head Loss, ft 14.4071

HEADLS1 .WK4.05/17/96 Prepared by. Date Checked byxO±L Date



Client:
Legation:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headloss Calculation Form

Design Flow Rate. M 0.04
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #2
EW-1, EW-2
Pumping

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value gpm in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 toEW-2
Wye
Piping, EW-1 to V/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

25
25
25
25
25
25
25
25
25
25
25
25
50
50
50
50
50
50
50
50
50
50
50
50
50

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

Hf/L
ft/1 00ft

1.3015

1.3015

1.3015

1.3015

1.3015

4.6920

4.6920

4.6920

4.6920

4.6920

Vel
ft/sec

2.5534
2.5534

2.5534

2.5534

2.5534
2.5534

2.5534

5.1067
5.1067

5.1067
5.1067

5.1067
5.1067

5.1067

5.1067

V2/2g
ft

0.1012
0.1012

0.1012

0.1012

0.1012
0.1012

0.1012

0.4049
0.4049

0.4049
0.4049

0.4049
0.4049

0.4049

0.4049

Hloss
ft

0.1497
0.1154
0.0338
0.0390
0.0577
0.0260
0.0577
0.0260
0.1924
0.0304
4.2299
0.0243
9.8531
0.3483
0.1539

16.6564
0.3483
0.0972
2.0645
0.3483
0.0405
0.2346
0.3483
3.2844
0.4049

Total Head Loss, ft 39.1648

HEADLS1 .WK4,05/17/96 Prepared by_ Date r Checked by: Date



Client;
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headless Calculation Form

Design Flow Rate. M 0.04
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #3
EW-1JEW-2,
EW-3 Pumps On

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value mm in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 to EW-2
Wye
Piping, EW-1 to V/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

25
25
25
25
25
25
25
25
25
25
25
25
50
50
50
50
50
50
75
75
75
75
75
75
75

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

Hf/L
ft/1 00ft

1.3015

1.3015

1.3015

1.3015

1.3015

4.6920

4.6920

9.9340

9.9340

9.9340

Vel
ft/sec

2.5534
2.5534

2.5534

2.5534

2.5534
2.5534

2.5534

5.1067
5.1067

5.1067
5.1067

7.6601
7.6601

7.6601

7.6601

V2/2g
ft

0.1012
0.1012

0.1012

0.1012

0.1012
0.1012

0.1012

0.4049
0.4049

0.4049
0.4049

0.9111
0.9111

0.9111

0.9111

Hloss
ft

0.1497
0.1154
0.0338
0.0390
0.0577
0.0260
0.0577
0.0260
0.1924
0.0304
4.2299
0.0243
9.8531
0.3483
0.1539

16.6564
0.3483
0.0972
4.3709
0.7836
0.0911
0.4967
0.7836
6.9538
0.9111

Total Head Loss, ft 46.8303

HEADLS1.WK4,05/17/96 Prepared by Date Checked Date



Hydraulic Headlv Jalculation Form /O

Client:
Location:
Project
Project No,

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Design Flow Rate. M 0.03
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #1
EW-1 Pump Only

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value gpm in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 toEW-2
Wye
Piping, EW-1 toV/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

H17L
ft/1 00ft

0.8613

0.8613

0.8613

0.8613

0.8613

0.8613

0.8613

0.8613

0.8613

0.8613

Vel
ft/sec

2.0427
2.0427

2.0427

2.0427

2.0427
2.0427

2.0427

2.0427
2.0427

2.0427
2.0427

2.0427
2.0427

2.0427

2.0427

V2/2g
ft

0.0648
0.0648

0.0648

0.0648

0.0648
0.0648

0.0648

0.0648
0.0648

0.0648
0.0648

0.0648
0.0648

0.0648

0.0648

Hloss
ft

0.0991
0.0739
0.0216
0.0258
0.0369
0.0172
0.0369
0.0172
0.1231
0.0194
2.7993
0.0156
1.8088
0.0557
0.0246
3.0577
0.0557
0.0156
0.3790
0.0557
0.0065
0.0431
0.0557
0.6029
0.0648

Total Head Loss, ft 9.5118

HEADLS1 .WK4.05/17/96 / Prepared by /gcg Date Checked by; Date ̂  ~7/0'



Client:
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headloss Calculation Form

Design Flow Rate. M 0.03
Pipe: HOPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #2
EW-1, EW-2
Pumping

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value gprn in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 to EW-2
Wye
Piping, EW-1 toV/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 to MH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

20
20
20
20
20
20
20
20
20
20
20
20
40
40
40
40
40
40
40
40
40
40
40
40
40

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

Hf/L
ft/1 00ft

0.8613

0.8613

0.8613

0.8613

0.8613

3.1051

3.1051

3.1051

3.1051

3.1051

Vel
ft/sec

2.0427
2.0427

2.0427

2.0427

2.0427
2.0427

2.0427

4.0854
4.0854

4.0854
4.0854

4.0854
4.0854

4.0854

4.0854

V2/2g
ft

0.0648
0.0648

0.0648

0.0648

0.0648
0.0648

0.0648

0.2592
0.2592

0.2592
0.2592

0.2592
0.2592

0.2592

0.2592

Hloss
ft

0.0991
0.0739
0.0216
0.0258
0.0369
0.0172
0.0369
0.0172
0.1231
0.0194
2.7993
0.0156
6.5206
0.2229
0.0985

11.0230
0.2229
0.0622
1.3662
0.2229
0.0259
0.1553
0.2229
2.1735
0.2592

Total Head Loss, ft 25.8620

HEADLS1 .WK4.05/17/96 Prepared bv DateS~\\ Checked Date



Client:
Location:
Project
Project No.

Skinner Landfill PRP Group
West Chester, OH
Groundwater Extraction System

72680.700

Hydraulic Headloss Calculation Form

Design Flow Rate. M 0.03
Pipe: HDPE
Assumed C value 150
Size 2
C/K Source: Crane, Cameron

Iteration #3
EW-l^W-2,
EW-3 Pumps On

Invert Elev C or K Flow, Inside Dia
Item Segment ft Value er>m in
Extraction Well riser
T-Branch Flow
Shutoff Valve
Piping
Regular 90 elbow
piping
Regular 90 elbow
Piping
Check Valve
Regular 45
Piping, EW-1 to EW-2
Wye
Piping, EW-1 to V/A-1
Butterfly Valve
T-Line flow (iso valve)
Piping, V/A-1 toMH-1
Butterfly Valve
Wye
Piping, MH-1 to VV
Butterfly valve
flowmeter
piping
Butterfly valve
Piping, VV to GMH
Gavitv flow Manhole

1
2
3
4
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

684 150
695.5 1.14

0.33
150

0.57
150

0.57
150

1.90
0.30

150.00
0.24
150

0.86
0.38
150

0.86
0.24
150

0.86
0.1
150

0.86
150

1

20
20
20
20
20
20
20
20
20
20
20
20
40
40
40
40
40
40
60
60
60
60
60
60
60

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Length,
ft

11.5

3

2

2

325.0000

210

355

44

5

70

HfTL
ft/1 00ft

0.8613

0.8613

0.8613

0.8613

0.8613

3.1051

3.1051

6.5741

6.5741

6.5741

Vel
ft/sec

2.0427
2.0427

2.0427

2.0427

2.0427
2.0427

2.0427

4.0854
4.0854

4.0854
4.0854

6.1281
6.1281

6.1281

6.1281

V2/2g
ft

0.0648
0.0648

0.0648

0.0648

0.0648
0.0648

0.0648

0.2592
0.2592

0.2592
0.2592

0.5831
0.5831

0.5831

0.5831

Hloss
ft

0.0991
0.0739
0.0216
0.0258
0.0369
0.0172
0.0369
0.0172
0.1231
0.0194
2.7993
0.0156
6.5206
0.2229
0.0985

11.0230
0.2229
0.0622
2.8926
0.5015
0.0583
0.3287
0.5015
4.6019
0.5831

Total Head Loss, ft 30.9038

HEADLS1 .WK4.05/17/96 Prepared by Dale*? Checked Date
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of S

ning with Geotextiles Geotextiie Properties and Test Methods

Wood [6] assessed the Corps' test. Figure 2.22 gives their data illustrating various
combinations of soil types and geotextiles. The soil types were systematically varied
from an ideal rounded sand (Ottawa test sand) to controlled mixtures of sand and
silt, by varying the percentage of silt added (i.e.. a gap-graded soil of increasing
silt content was created). When different geotextiie styles were evaluated with each
soil type, the gradient ratio response was measured. The nonwovens and woven
slit-film geotextiles failed (OR > 3.0) as higher percentages of silt were added,
but in general the woven monofilament geotextiles behaved nicely (i.e., gradient
ratio values remained low). This type of response is powerful in leading one toward
the use of woven monofilament geotextiles for critical hydraulic applications. How-
ever, these are severe test conditions in which high hydraulic gradients, cohesionless
soils, and gap-graded particle size distributions are present. These three conditions
appear to lead to excessive soil clogging problems when using cenain types of
geotextiles. In this regard, it is important to note that Haliburton and Wood did
not report on the amount of silt that passed through the high-open-area woven
geotextiles that had such low gradient ratio values.

The test is not without its share of problems and complications, including
long-term stability of the gradient ratio value [7j. piping along the test cylinder
walls, use of deaired or deionized water, and air pockets in the soil, geotextiie.
and tubing system.

2.3.5.8 Hydraulic Conductivity Ratio (Clogging) Test Williams and Abouzakhm
[48] have suggested the use of a flexible wall permeameter test to assess not only
excessive clogging conditions, but also excessive soil loss and equilibrium condi-

?onse curves iciter

Woven, monofilament

Nonwoven needle punched

Nonwoven, heat bonded
Woven, slit film

Ottawa sand and
Vicksburg silt loess
soil mixture

U.S. Army Corps of
Engineers maximum
acceptable valve

Woven, monofilament. fabric "a"

^ Woven, monofilament. fabric "b

15 20 25
Soil silt content (%)

Figure 2.22 Gradient ratio test data used to illustrate geotextiie clogging potential (after
Haliburlon and Wood (61).

[> * ' J



SYNTHETIC INDUSTRIES
Construction Producrs-Division is your Task
Force for Engineered Geosynthetic Prod-
ucts, ranging from innovative erosion
control product technologies to strong
construction fabrics for waste disposal
facilities. This broad complement of high
quality products is supported by the full
resources of Synthetic Industries, which
includes over 10 years of experience in the
geosymhetics industry and a qualified and
dedicated team of employees.

Our polypropylene geotextiles are manufac-
tured by three processes to give the engi-
neer three distinctly different technical
products to help solve site specific prob-
lems. A Synthetic Industries woven
monoillament geotextile is manufactured
from extruded polypropylene mono-
filaments woven together to form a dimen- __
si'injily stable construction fabric.
This type of geotextile :s primarily used in:]

A IUOMOII control .ipplicatmns
A Drainage applications

30SION C3HTROI
Soil migration from beneath inland
waterway protection systems is the largest
cause ul'slope erosion failures. Mono-
Illament gemexnies prevent piping by
retaining soii panicles in place while still
allowing high water flow through the fabric.
Because these products feature open areas
ranging from 5 to 20 percent. Synthetic
Industries monofiiaments have excellent
clogging resistance. •

l-ro.sion I through Vcan be used in any
inland water-Any erosion control system.
3y varying the degree of ;aJendering in the
manufacturing process. Svnthenc Indus-
tries has created a line of woven
•nonoriumeiMS that offer the designer

j .-iliT :n.iM". IKI u.irranr1.. .-ores* u' implied, concern mi; mo
:irtiuuct lufMiiiu-u iicrcunuiT fjinpf ihun thai u snail be u( ihe
tiui'iv ,imj \t>ct:iiit.-2iian itJit-o here n. Anv imphcu \>.irr:iniv
ii I'.mti.t Mr .1 |inn:ail3rDuroose is i xorcjsiv excluded .ind, 10
tfti' I'Ttcni iti i ii n tontran* *<> me rorrc/jmij senience. .mv
.nu>iii'0 -.v.irr nt\ <u .iHTc.-.i.'iJjoiija is exprcsslv excluded.
\"v n-coinin fiii.iiiuns mauo DV Seller cunccrninx uses or

jtiiitiN i • ĵiH prnuuct .ire oehtrvtti reliable and Seller
i no w; rnniv ui result* ;o oe obomecj.

I Jtr iirooiict [Jroijvrtv \3tui*^ fpoorret herein suoersedL* .ill
.irevmus O.ita wheels and arr suotect :o cnant;c vvnhoui notice

fabrics with various hydraulic and filtration
properties such as percent open area,
apparent opening size, and water flow rate.

Erosion X features the highest percent open
area (POA>15%) and water flow rate (200
gprn/ft') of all the monofilamems. This
geotextile has been engineered for systems
constructed under high hydraulic gradients
where clogging is the primary concern.

Erosion XV is a specialty monofilament
(fibrillated fill yarn) manufactured for
erosion control beneath hard armor
systems (articulated blocks, large riprap
stone, etc.) that are commonly used in high
velocity channels and shorelines subjected
to wave action. Its rugged construction
makes it extremely resistant to construction
loadings while still maintaining adequate
water flow rates (40 gprn/ft').""^

IRAINAGE
Synthetic Industries woven monofilament
geotextiles Erosion I through Erosion X are
excellent candidates as filters in drainage
systems. These geotextiles are used around
coarse gravel for leachate collection pipe
systems in solid waste landfills. These
monofiiaments have less surface area for
potential biological growth, which helps to
eliminate clogging concerns.

Erosion I through V are also good filtration
products to use in subsurface drainage
systems. A high groundwater table present
(i.e. constant drawdown) is an example that
warrants the use of these styles of woven
monofiiaments. Furthermore, all Synthetic
Industries woven monofilament geotextiles
exceed AASHTO M288-90 physical require-
ments for Class A and Class B subsurface
drainage and erosion control geotextiles .

.
geosynthetic products. This success stems
from Svnthetic Industries corporate
dedication to qualify; the quality of its /"""
people, its workplace, its customers, and
most importantly, its products. Our strict
MQA/MQC procedures specify rigorous,
frequent testing to assure all of our geutex-
tiles and other products meet/exceed our
published property values.

CaJl us for information on:
A NONWOVEN GEOTEXTILES
A WOVEN SLIT FILM GEOTEXTILES
A LANDLOfC" Turf Reinforcement Mats &

Erosion Control and Revegetation Mats
A POLYJUTE''• Inexpensive Open Weave

Geotextile Erosion Protection
A LAiN'DSTRAND' Erosion Control ^—'

Roving Systems
A FIBERGRIDS'3-DimensionaJSoil

Reinforcement Fibers for Civil
Engineering Applications

A TURFGRIDS™ 3-DimensionaJ Soil
Reinforcement Fibers for Athletic
Surfaces.

UUSTOMER SERVICE (._
With the recent and rapid expansion of the
Construction Products Division, one of our
top priorities is providing the "customer"-
distributor. engineer, or installer — with the
best service availabie in the geosymhetic
industry. We take pride in our ability to
respond to technical questions and react in
an ever changing marketplace. Coll us at 1-
800-621-0444.

MEMBERSHIP AfFIUflTlOHS INCLUDE:
GEOSYNTHETIC RESEARCH INSTITUTE

International t*eotexi He

,'UALITY
The Construction Products Division takes

i pride in the continued success ot'our

DISTRIBUTED BY:

SYNTHETIC
INDUSTRIES
CONSTRUCTION PRODUCTS DIVISION

Synthetic Industries/Construction Products Division »4019 fndustrv Drivo
TTH r
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/^SYNTHETIC
/{^INDUSTRIES
.^^r^^^£ CONSTRUCTION PRODUCTS DIVISION
'Bî ^̂  ^BBBÎ T 'Smart Solutionj /n Snihetici'

Synthetic Industries Erosion III
Woven Monofilament Geotextile

Synthe:'c Industries Erosion III is a polypropylene, woven rnonofilament geotextile. Tne individual filaments are woven
into a frct'iar network and calendered such that the filaments retain dimensional stability relative to each other. The
c£c:5x::!e is resistant to ultraviolet degradation and to biological and chemical environments normally found in soils.
Syntr.edc Industries Erosion III conforms to the property values listed below:

PROPERTY VALUES TEST METHOD MINIMUM AVERAGE ROLL VALUE:

'echanicai
•(cb Tensile Strength

Grab Eongation
Puncture Strength
MuiJsr. Burst
Trapezoidal Tear

ASTM D4632
ASTM D4632
ASTM 04833
ASTM D3786
ASTM D4533

English
360 x 260 Ibs
20 x 20 %
140 Ibs
515 psi
100x60 Ibs

Metric
1.60 x 1.16 kN
20 % x 20 %
0.62 kN
3548 kPa
0.44 x 0.27 kN

Hydraulic
;f rcsnj Open Area (POA)
"Apparent Opening Size (ACS)

Fer.T.iiuvity, *F
Fsrrresciiity, k = ̂  • t
Wa;=r Few Rate

UV Resistance
(% rssned @ 500 hours)

Nct=s:

Lumite Method
ASTM D4751
ASTM 04491
ASTM 04491
ASTM 04491

ASTM 03776
ASTM 01777

ASTM 04355

5%

0.30 sec'
0.03 cm/sec
30 gpm/ft2

5.8 oz/sy
14 mils

90 %

5%
40 US Std. Sieve 0.425 mm

0.30 sec •'
0.03 crn/sec.
12201/mirVm2

197gr/mz

0.36 mm

£0%

values srcwn are mac.KJn6 (warp) drec^cn x c-'oss-iTscrJne (fui) dJrecrJon. Minimum average roll vsJues represent a Sf percsnt
xrdcarcs 'e'/el, dkxilaied as the mean minus two standard deviations.

Standard Roll Size Information: 6' x 3001 = 200 sq. yds. 12'x300' = 400sq. yds.

S-"ier -uss .TO *a.ra.î . siprais or impfied, aanawning th« product fumishad launder on«f rsn rt shaJ be of iha quiiry xid jcac:"ie::o« sated harsui. XHY WP-SO
.=. V.TY Cr .-iTNESS rCR A PAflTCULAfl PURPOSE CS EXPRESSLY EXaUOED AND TO THE EXTc.VT THAT IT S CONTRARY TO T>£ rO RE GO ING SE.HTENCS.

_- .:£•: WA?=.vfTY Cfl ME=iCHANTAfllUTY B EXPRESSLY EXC.UOED. Ary ree»r.m«niiaflon» mad« by
rouoa i-c: Soils/ .-najtai .10 warranty of rasds D obtained.
T>.s Ci- S.IMI suoanedst iJ prwiou* Oaa Shaau far Mi iiyb and 3 ujfc.ec 10 cMnga wifcul noaca.

us« cr cf SAK
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DRISCOPIPE
S/mplifiec Burial Design: A conservative estimate of
the ability of Driscopipe pipelines to perform in a
buried environment is found in Chart 24. It is based
on a minimum 2:1 safety factor and 50 year design
service life. A detailed burial design starts on page
37. The detailed design should be used for critical or
marginal applications or whenever a more precise
solution is desired.

Detailed Burial Design:
Design by Wall Crushing: Wall crushing would
theoretically occur when the stress in a pipe wall, due
to the external vertical pressure, exceeded the long-
term compressive strength of the pipe material. To
ensure that the Driscopipe wall is strong enough to
endure the external pressure the following check
should be made:

(SDR-1)

Values of E'
Based on Soil Type (ASTM D2321) and Degree of Compaction

E' (psi) for Degree of
Soil Type of Compaction (Proctor Density, %)
Initial Backfill
Embedment
Material Description

Loose

I Manufactured angular, granular
materials (crushed stone or rock,
broken coral, cinders, etc.)

II

III
IV
V

Coarsegrained soils
no fines
Coarse grained soils
Fine-grained soils

with little or

with fines

Organic soils (peat, muck, clay, etc.)

N.R. = Not

1,000

N.

N.
N.
N.

R.

R.
R.
R.

Slight
(70-85%)

3,000

1,000

N.R.
N.R.
N.R.

Moderate High
(85-95%) (95%)

3,000

2,000

1.000
N.R.
N.R.

3,000

3,000

2,000
N.R.
N.R.

Recommended for use by ASTM D2321 for pipe wall support

Chart 24
Maximum Burial Depth, ft.
in dry soil of 100 Ibs/cu. ft.

SDR Soil Modulus, psi*
1000 2000 3000

32.5
26
21
19
17
15.5
13.5
11
9.3
8.3
7.3

25
33
46
52
61
56
49
39
33
30
26

32 37
45 52
61 71
69 81

121 181
112 1 68
98 147
78 117
68 101
61 89
52 79

Maximum External
Pressure psi

Soil Modulus, psi
1000

17
23
32
36
42
39
34

_27^
23
21
18

2000
22
31
42
48
84
78
68
54
47
42
36

*

3000

1
1

26
36
49
56
26
17

102
81
70
62
55

Maximum Deflection, %
after installation

Soil
1000

1.7
2.3
3.2
3.6
4.2
3.9
3.4
2.7,
2.3
2.1
1.8

Modulus,
2000
0.9
1.2
1.6
1.8
2.1
2.0
1.7
1.4
1.2
1.1
0.9

psi*
3000
0.6
0.8
1.1
1.2
1.4
1.3
1.1
0.9
0.8
0.7
0.6

'assumes no external loads

36
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T FIGURE 5.9 Results of permeability tests on which Eq. (5.27) is based (after Kenny, Lau. and
Ofoegbu. 1984)
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SKINNER LANDFILL
REMEDIAL DESIGN

FINAL DESIGN (100%) PHASE I REPORT

VOLUME I OF IV

THE FOLLOWING MAPS MAY BE VIEWED AT THE U.S. EPA RECORD CENTER,
77 WEST JACKSON BLVD., 1™ FLOOR, CHICAGO, ILLINOIS

1) GROUNDWATER INTERCEPTION/COLLECTION DESIGN
2) EXISTING CONDITIONS
3) GWDI PLAN & PROFILE
4) UTILITY TRENCH PLAN
5) SITE PREPARATION
6) TRENCH PLAN AND PROFILE
7) FORCE MAIN PLAN & PROFILE
8) MISCELLANEOUS UTILITY DETAILS
9) SITE PREPARATION DETAILS
10) TRENCH & EXCAVATION DETAILS
11) FORCE MAIN DETAILS - 1
12) FORCE MAIN DETAILS - 2
13) FORCE MAIN DETAILS - 3


